Image Formation—Ray Diagrams

We saw that for an object at infinity, the image is located at the focal point of
a concave spherical mirror, where f = r/2. Bul where does the image lie for an
object not at infinity? First consider the object shown as an arrow in Fig. 2313,
which is placed between F and C at point O (O for object). Let us determine
where the image will be for a given point O at the top of the object. To do this
we can draw several ravs and make sure these reflect from the mirror such that
the angle of reflection equals the angle of incidence. Many rays could be drawn
leaving any point on an object, but determining the image position is simpli-
fied if we deal with three particularly simple rays. These are the rays labeled
[,2,and 3 in Fig. 23-13 and we draw them leaving object point O as follows:

Ray 1 is drawn parallel to the axis; therefore after reflection it must pass along
a line through F (as we saw in Fig. 23-12, and drawn here in Fig, 23-13a),
Ray 2 leaves O' and is made to pass through F; therefore it must reflect so
itis parallel to the axis (Fig. 23—13b).
Ray 3 passes through C, the center of curvature; it is along a radius of the
spherical surface and is perpendicular to the mirror, so it is reflected back
on itself (Fig. 23-13c).
All three rays leave a single point O" on the object. After reflection from a
(small) mirror, the point at which these rays cross is the image point T, All
other rays from the same object point will also pass through this image point.
To find the image point for any object point, only these three types of rays
need to be drawn. Only two of these rays are needed, but the third serves as a check.
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We have shown the image point in Fig. 23-13 only for a single point on the
object. Other points on the object are imaged nearby, so a complete image of the
object is formed, as shown by the dashed arrow in Fig. 23—13c. Because the light
actually passes through the image itself, this is a real image that will appear on a
piece of paper or film placed there. This can be compared to the virtual image formed
by a plane mirror (the light does not actually pass through that image, Fig. 23-6).

The image in Fig, 23—13 can be seen by the eye when the eye is placed to the left
of the image so that some of the rays diverging from each point on the image (as
point I') can enter the eye as shown in Fig. 23—13c. (See also Figs. 23-1 and 23-6.)
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